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A method for infrared data transmission 

1. Field of the invention 

The invention relates to a method for infrared data transmission between several 
transmitter units and a common receiver station, with the individual transmitter 
units transmitting the data to be transmitted in a blockwise manner to the receiver 
station in a time interval with respect to each other. 

2. Description of the prior art 

In order to control a base station such as a computer, audio or video systems, 
gaming consoles or the like through several control devices via infrared data 
transmission, it needs to be ensured that the data transmitted by the individual 
control devices, which data is transmitted in a blockwise manner, can be received 
by the base station in a manner so as to be unimpaired by the data transmission 
of other control devices. For this reason, different carrier frequencies are assigned 
in known infrared transmission methods to the different transmitter units of the 
control devices or the data blocks are transmitted by the transmitter units in time 
intervals successively, which each require a certain amount of effort. While in the 
use of different carrier frequencies it is not only necessary to have different trans- 
mitter units but also to have receiver units adjusted to the respective carrier fre- 
quencies, the time-staggered transmission of the data combined into data blocks 
requires a respective control of the transmitter units of the control devices from the 
receiver station, which on the part of the receiver station necessitates a respective 
transmitter unit and on the part of the transmitter units additional receiver units for 
the mutual time coordination of the control devices, although in many applications 
data merely need to be sent from the control devices to the base station. 



In order to ensure a secure reception of the data sent by several control devices 
to a common base station without having to assign to the control devices any 
separate carrier frequencies or to synchronize the transmitter units of the control 
devices, it is finally known (DE 36 24 507 A1) to transmit the data to be transmit- 
ted repeatedly in predetermined time intervals which are chosen separately for 
each control device. Although this ensures the complete reception of the data for 
each control device, the control devices are placed at a considerable disadvan- 
tage with respective longer time intervals between the data output. For this reason 
it was proposed to choose the transmission pauses between the transmission 
pulses differently for each transmitter unit, so that for each transmitter unit a dif- 
ferent pattern of different transmission pauses is obtained. This increases the 
constructional complexity for the transmitter units however. Moreover, blockwise 
data transmission is not possible. 

Summary of the invention 

The invention is thus based on the object of providing a method for infrared data 
transmission between several transmitter units and a common receiver station of 
the kind mentioned above in such a way that a secure data transmission is en- 
abled with a low amount of effort without having to use different carrier frequen- 
cies or having to trigger the transmitter units from the common receiver station. 

This object is achieved by the invention in such a way that the respective data 
blocks to be transmitted are transmitted repeatedly in a transmission interval of 
the same length for all transmitter units according to the maximum number of 
transmitter units, with the length of the repetition intervals which differ for all 
transmitter units differing at least by twice the transmission time for a maximum 
data block size, and that the shortest repetition interval corresponds at least to the 
multiple of the double transmission time for a maximum data block size, which 
multiple corresponds to the maximum number of transmitter units. 
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Since as a result of this measure the data combined into data blocks need to be 
transmitted several times within a predetermined transmission interval (namely in 
a number corresponding to the maximum number of transmitter units), it is neces- 
sary (under the precondition that the repetition intervals of the individual transmit- 
ter units differ by a predetermined minimum amount in their length), that each 
data block transmitted by a transmitter unit must be received at least once in its 
full length by the receiver station, without being influenced by data transmissions 
of the other transmitter units. Since as a result of a predetermined maximum data 
block length a time offset of two data blocks transmitted by different transmitter 
units up to the amount of the transmission time for one data block leads to an 
overlapping reception of the two data blocks in the receiver station, the minimum 
distance between repetition intervals of the individual transmitter units must corre- 
spond to the double transmission time for a maximum data block size. Moreover, 
the shortest repetition interval must not be shorter than the multiple of the double 
transmission time for a maximum data block size (which multiple corresponds to 
the maximum number of transmitter units), because otherwise the data blocks of 
all transmitter units cannot be transmitted with the required safety intervals ac- 
cording to the data block length without mutual overlapping within the shortest 
repetition interval. This however is a precondition for an at least single overlap- 
free transmission of each data block, irrespective of the respective transmission 
time of the transmitter units. If the data blocks each contain in the usual manner 
an identifier for the transmitter unit from where they were sent, a secure unilateral 
data transmission from the transmitter units to the receiver station is enabled in a 
simple manner that is independent of the respective transmission time of the 
transmitter units. It is necessary to observe the predetermined transmission inter- 
val between the transmission of different data blocks of a transmitter unit however. 

In order to enable the control of transmitter units for infrared data transmission to 
a common receiver station according to the invention, the data which are to be 
transmitted, combined in a data block and saved to a memory of each transmitter 
unit, must be repeatedly read out to the transmitter unit via a control unit for 
transmission to the receiver station. The repetition interval is predetermined by the 
program depending on the number of transmitter units and the data block length, 
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which is different for each transmitter unit because these repetition intervals must 
have a time grading depending on the data block length. As a result of the time 
elements assigned to the individual transmitter units, the repetition intervals of the 
individual transmitter units which are adjusted to each other with respect to their 
length can be predetermined without any further problems. The data to be trans- 
mitted can be read into the memory in a conventional manner by means of a 
reader device which can be configured in many different ways and can consist of 
a keyboard, mouse or a control lever. 

Brief description of the drawings 

The method in accordance with the invention is now explained in closer detail by 
reference to the drawings, wherein: 

Fig. 1 shows a device in accordance with the invention for infrared data 
transmission between several transmitter units and a common receiver 
station in a simplified block diagram; 
Fig. 2 shows an infrared carrier beam which is modulated according to a data 

block to be transmitted; 
Fig. 3 shows a possible transmission protocol for four transmitter units cooper- 
ating with a common base station, and 

Fig. 4 shows the infrared signal received by the receiver station according to the 
transmission protocol according to Fig. 3. 

Description of the preferred embodiment 

According to the embodiment of Fig. 1 which shows merely one of several re- 
ceiver units 1 , the data to be transmitted from the individual transmitter units 1 to a 
common receiver station 2 are read via an input device 3 into a memory 4, which 
occurs by means of a control unit 5 which on its part is connected on the one 
hand to a program memory 6 and on the other hand to a timing element 7. This 
control unit 5 is used for combining the stored data into a data block depending on 
the respectively predetermined program and forwarded to a transmitter module 8 
for transmission to the receiver station 2. An infrared carrier is modulated in this 
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transmitter module 8 according to the data block to be transmitted, as is indicated 
in Fig. 2 for example. Fig. 2 shows that by modulating the carrier frequency of 56 
kHz for example a sequence of 8 bits with a period of 500 |js is obtained. Each bit 
is composed of a pulse sequence and pulse break of 250 ps each, so that a bit of 
a pulse sequence with a subsequent pause can be assigned a logical "1" and a bit 
with a pause preceding the pulse sequence can be assigned a logical "0*'. The 
individual bits of the bit sequence shown in Fig. 2 are associated with certain in- 
formation to be transmitted. As a result, the first bit in the bit sequence forms a 
start command for example for the receiver unit 2, whereas the next two subse- 
quent bits contain the identifier for the individual transmitter units 1, which requires 
two bits for four transmitter units 1. Since the data block according to Fig. 2 is 
transmitted not only once but several times (which occurs four times in the case of 
four transmitter units 1), the subsequent two bits can represent the actual repeti- 
tion number, whereas the last three bits contain the actual information to be 
transmitted, as were entered through the input device 3. These last three bits can 
represent the code of a pressed button. 

Fig. 3 shows the time-related send protocol of four transmitter units 1 under the 
unfavorable assumption for the transmission that all transmitter units SI to S4 are 
started simultaneously, so that the data blocks transmitted within a send interval T 
by the individual transmitter units S1 to S4 arrive simultaneously in the receiver 
station 2, leading to a signal F according to Fig. 4 which can no longer be evalu- 
ated. The data blocks d1 to d4 are not transmitted only once, but according to the 
number of the transmitter units (i.e. four times). The repetition intervals i1 to i4 
differ in their length, namely at least by twice the transmission time of the data 
blocks d, to d4. The smallest repetition interval 11 corresponds at least to four 
times the double data block length, as is shown in Fig. 3. Under these precondi- 
tions it is ensured irrespective of the respective start time of the individual trans- 
mitter units S1 to S4 that in the predetermined transmission interval T each data 
block d1 to d4 is transmitted at least once completely to the receiver station 2 and 
without impairment by data blocks of other transmitter units. Under the assump- 
tion of Fig. 3, only two erroneous transmissions will occur in connection with the 
transmitted data blocks d1 to d4, as are designated in Fig. 4 with reference F. 



The data blocks d1 to d4 as transmitted by the individual transmitter units 1 in the 
described manner are received in the receiver station 2 via a receiver stage 9 
which is common to all transmitter units 1 and are supplied to an evaluation circuit 
10 which is connected to a respective program memory 11 in order to allocate the 
arriving data blocks and to enable the deciphering of the same. This evaluation 
circuit 10 is connected in the usual manner again with a data memory 12 and a 
timing element 13 in order to secure a respective data processing. The received 
data can then be forwarded through an output device 14 for controlling the con- 
nected base station. 



